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figs iz mm t £ n z> mm t m t. <o m iz m w e> n s . 
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[0 0 5 3] 

£ fe , r z: r* ttis 3fe*m JI 1 2 £ cfc t>*_h«@ i i avt * - > fl: s *i t v * s & ^ 

[0 0 5 4] 

[0 0 5 5] , ' 

V % £ . -fe > -9-§PT*^31©/N° # - > ttSBififtfilS (HIT* ttn* $ ~f) izmffi S^ltV>S. 

# - >31± IC lipM^*#32fe J: n^¥##33# £ & § png^tf 
^34XTVN^ 0 Z\<D±lZte, -fe>-t?-a$J:Sfli34*^^$ttTfe»;, SBISSPIC^ 

[0 0 5 6] 

fflSB^ 05 s - * B) 188tt, X -Y y ^ > ^ffi h p y V% # 183© V - X3P193a{cg^e 
£*lTV^ 0 y*y>fm 183<7) Kl/>f>as»v «3fcflJi&>9> 

^*#184©;f- hg|J194b{C^StlTVNS(Di:|SI^{C, KflB!ftl86£®N 
lC^Snfe«JEE^Mn>^>i^~185<Z)^^©^(0T*ttl85(DTM)lC^ 

K@2^186lC^StlTVNS. h^>^J*#<E>V-XS5193bteT 

ISftgP ttT**13© A # - y ZMfe S tiS c *SfDftf;(JD h 5 > S?* # 184© K b >f 
>195b«^^> Kf2«Sl86lC^$tlTVN5c Ifc^W?-©— 3P_LJC«, png^203 
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FmmmZ y -fe >-9-gP±«@204li^ir >i^X-r V 7 y >f%ZL h 9 > * 208b 
<D Kl/>T >Sl95dlc-etl-?tl^$*lTVNS„ ^-fe>it^-T >y^>^- 
^^.^208b(Z)y-^g|Jl93dtj:3 I 6ir>-tl-*^ffiSH^207iC, >f - NgpmdJi^-fe 
>-9-X-T h9>S>X#208a© KU^f >195cfC, >f- h 194c lift -fe > 

•tf-^-f y^>^H-Ki$206aic, y-xi93c&ftiry-tf-*-f ^^>^HZ1@S^20 

[0 0 5 7] 

01 3 (a) ~ (f ) , 014 (g) ~ <k) , 015 (1) ~ (o) , HI 6 

(p) ~ (r) z&misx&m-t&a zi^-ei*, T«ffi»igffi* ±nmammt 

[0 0 5 8] 

£-r> ai3 (a) KB-rz^izmmozmM^z. mmoi*. mummy & 

*'J^7^t'fe5„ £©36«±tC, 013 (b) Ida^ «fc ^ IC, /N*yyjg22&* 
#-^CVD (chemical vapor deposition) tc J: U^^t"-S 0 -?-<Z>_f:lC, 01 3 ( 
c) <D£oiZ, X/^y^CVD. JftS69tCtt5001CSS©ffiffiS:BliDbfcLP(low p 
ressure) CVD&fC <fc »J 2/ U 3 >120£7M U I/— 9*-flglt <fc U #>*g£ft3i2: 
-So r^(C, 013 (d) CDie>C hifife^25$:^7\ 0 ^^^CVDiC «fc U^ffc 

i-§ 0 J^WJCttU^- h^XTCVD&JCJ: ySi0 2 &^K'r<5. -£tf>_L{C, 0 
13 (e) tf><fce>*C, y- h*«26©/** 4*- h«*g/N°#-> 

<Dj&mt* wz.&xrty* j $>mmiz£<>)>f- hmmm. mmwizmsizmmi, 
zmmizmmzi£&^(D%mT*%iv\&<z.t.iz&yM}8 l -t$> 0 mz, i/vnym 

f&®Mft*i'S?xbT'm^fc&lz#uy^vyZj*yF-V!y#'is > 0i 3 ( 
f) izjjk-tz^iz. y-xmtsz&Fi'j y®z&&.-tz> 0 -ett, y-xSPfc 
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~?z> 0 mz. 014 (g) ic^f ie>ic xssv z^cwiz&vm-mmmmwk 
mB&&&T$m-mmmmmitm>)&<o rags*, ±^u^^- n«^26a^ 

->fl;<z>l^<z>#?&£Mv^ - #ac, HI l 4 (h) fc^iT J; e> (c, V 

fe>?f- h«^26/^ 0 ^->>f[:<Z)|^©^^S5:Mv^sr ^^T'^e 0 r<Z)±(c, Ell 4 
(i) (DJ:e>lC, H^M^#I^29, ^MK;lCliSi0 2 ©7\"^->$:^t--5 o X 

tc. rmmiwiz-yzm 1 4 (j) ©j:e)tc^-r^o rcontfe, 

4*- h«#26/\°#->ffc(D|^©#&£ffi^£ - £#T*££ 0 -£tf>_t&C v 0.1 4 ( 
k) iZB-t^oK. $&X:ttmMl2<D^*->$:&f&-f2> 0 :itf>|gSfC&, 

o -£tf)_hlc, gl 5(1) lc^iTJ:e>lc, ±«Mll$r^1--5o ±«Mim*>^ 
y*, CVDt)L<ti^tf>=r- h<Z)#&fCj: *J^M$tiSo rtf)_htc, fHin 
$fei^M30, ^M^JtCliSi0 2 $:^7\ o ^^%L<liCVD(C<i: U01 5 (m) <D£?IZ 
Bf£-f2> a ££>IC, -£(Z>i:lC, i2>itBPT*1S3l<DA#->£;w\ 0 y #fCj: *j0 
15 (n) (D£oKl&&-tZ >0 Z.(Dm%, hM26r?# ->fl:tf)BgS 

©#i£&/Bv^::i:#T*g5 a #C&C, 015 (o) <Z)J:e>lC, nM¥##:32 3:, 

»JB(5Kn»& K-tT>^L, SiJgtf>-L<H![£01 6 (p) IZ^k Lfc£t> &Cp22¥# 
^£33ilf S^iltCj: pnffr^ -6. fcJC, pn^$:016 (q) iZm? 

z^iz/iz-yit-tZo z.(Dmz. ±&Lt=.>f- bmm26^$-yit(D?%(D^m 

fcfflV^Zl^tf-e^So IklZ. "fe>-b-g[J±*M34©y\ o ^->$:01 6 (r) ©J: 
[0 0 5 9] 

ftybm*zmf&-t2>&Bmz\*ttmmte%<z>£ it, j£iit<b*><b«:mv*<&£ ^ 

2 2 ffiliE#2 0 0 1 - 3 1 0 9 8 1 9 
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[0 0 6 0] 

mm (mm) tittt mzm^-t^^^itt^inK #*u<w:Ti, a 

1, Al Li, Cu, Ni, Ag, AgMg, Au, Pt, Pd, Ir, Cr, 
Mo, W, T amtfm? £*l£„ 
[0 0 6 1] 

£<> ft£ b<&5 0-5 0 Onm, #{C 5 0 — 3 0 0 nm<£>^H£W£ b V^ 0 T* 

mizm^^^m^mmt 1x1 o~ 3 ~ 1x1 o~ 6 q • cmommtfftt. lv>„ 

[0 0 6 2] 

<&0. 1-1 OW/cb 2 , #{C0. 5 — 7W/cm 2 tf)^H##£ LVa„ AKl/ 
-h£LT&> 0. 1 ~ 1 0 Onm/min , #{C 1 ~3 Onm/min UV\, 
[0 0 6 3] 

LT&#CPlJgt-£%©T'te&<> Ar, He, Ne, Kr, 
Ay # jSZ.(D7*S^y -StBtflZlSVl £>J±Jj £. LTli, ii^O. 1 ~ 2 0 Paug&T? J: v\ 

o 

[0 0 6 4] 

±nm mm) titu #£b<&^i,fcft(z>^^#8 o%j^±£&s 

##*L<, •K-^Bfcft-f >S?*A (ITO) , HSF-m^f> 

^«?A (I ZO) , nitJy*JV2± (I n 2 0 3 ) , Wtit^X (S n0 2 ) 
tF»b3E» (ZnO) <m%1^ftfr&£i|ilJ&£L #JCJg#G K- 

^Bftffc>f A (IZO) jW£LVa 0 3fc^<Z>tetgtt&ftJL^SfcA&JCM& 
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[0 0 6 5] 

TOm iimin 2 Og i:Sn0 2 il 5:^^*1?,^ T^^-t -5 ^, 
[0 0 6 6] 

ITOt*(±, I n 2 Og {CMlSn0 2 CDM-»ifcli 1~20 fi%^)Wt L < 

> 3 £ic&5~i 2^*%*W* lvn 0 izo-ea, in 2 o 3 t:^izn0 2 

fflMttl 2-3 2fC*%7bW2; LV\, 
[0 0 6 7] 

£f£Bi-r s tc a° * # ^aw tvw x a y # m t. h x it r f mm * 

[0 0 6 8] 

L<* MM&mtLTlZ. h±(Z>mJ%.&mBtfft$. L<&5 0 0 — 2 0 

0 0 Gauss , #{C8 0 0 — 1 5 0 0 Gauss bV\ a &->fy h±<Z>^3fc 

bVN D ^©i^W&^SlSillT, #J;U£> Fe-Nd-B, Sm-C 
o, 7x7>f h, 7;i/-=2*?#3&lf &n, tt^Fe-Nd-B, Sm-Cotf 

[0 0 6 9] 



2 4 
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b'<ttlOO~3 0 0V, #(C 1 5 0 — 2 5 0V ©ttH*^* lA*„ A^T^m 

[0 0 7 0] 
[0 0 7 1] 

. 5~7W/cm 2 ©ffiH7bW* UV*. £ fc, I/- Mi^* ? h if ©8* 

©^MC&.fcStf, ^ib<S5~l OOnm/min , #{C 1 0 ~ 5 0 nm/min (Z> 

-StfXffi, Witf, 0. 1-0. 5 Pa, iS-*-^«; MWBE«4~1 OcmCDfg 

[0 0 7 2] 

»y^T«rtl{CiO^.TN 2> H 2 , 0 2 , C 2 H 4 , N Hg^O^tt^f^^M «TIB 

&ifXT*&V, *^ it^6ljM^-**^^VAfeto^^ L<. #{CAr, Kr, X 
e####*LVV, Ar, Kr, X e # V\£ 3 £ IC £ *j , X /\° y # £ *l £ 

^$-&TS«tCpJ«f So d©Zl # $tLfcM^©^poMm^^;i/^ 

-A^iE Lmmmzl>&&®mM#*-'Ptf'P%i<&2>o Ar, Kr, 

lir#X£MV^*§l§r> Ar, Kr, X e (D^jBE<Z)^|f 1* 5 0 %&>±£ A 
V*j3*h LTffiV^S - LV^ rtf)i:e>tCA r, KrifeliXeO^f 

< i: % 1 @£#;§;©#* &jav*S Z. £IZ£ *) , 
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[0 0 7 3] 

, ^tl<tt5 0~5 0 0nm, £ ib {Cte 5 0 ~ 3 0 0 nm^^H^W* L/ V*. ±« 

[0 0 7 4] 
[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 

lC|5g£$;fl1\ ^f£#&iC J; OX*) Ml?;, 5~5 0 0nmiE #}C1 

0~3 0 0nmi:tSri:^tLV>„ 
[0 0 7 8] 

igg-hctstf, 3%ytm<Dmz£mnm : bL<tei/ 1 o~i of^g^-rtuij; 

V*. ^-;i/ ; fob<ttS^©#^r©^AM^^i2lji^S:^^-5^li, &AM&1 
nm^±, ^JfttlnmJ^Jiii-r^CT)^^ bVN D r©tt©tAl, MmM&m 
£<D±mi*. MIS. &AJST* 5 0 Onmmm. mmmX°5 0 0nn.@gT'$>S„ 3 CD 

j: e> &c o v ^ t Ail jg *2mmv2>£.£ : bmvx>&z> 0 

[0 0 7 9] 



2 6 
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I©J:^«!^tt«fti:bTtt, 05*. tf, *H»HS6 3 - 2 6 4 6 9 2-3&?giC|» 

mznx^z mx\Z*-t-9 v K>, j^u^&iMg 

&mm<*&m&£<D*j v>mm&. ^h^? *v*.y, yyy^My 

, ^Ui/>, nn^x i 2 - 7*n*y y ymmfo^tfm? 6*is. s^icii 

, ^I¥6 - 1 1 0 5 6 9 h^-fe>3S##, #S¥6- 114 

[0 0 8 0] 

&®<D&mmiZ0. 0 1~10IM, $P>(ciiO. l~5tiU'fe5li:^ 
[0 0 8 1] 

Jl #WBg6 3 - 264692 #B&¥ 3 - 2 5 5 1 9 

0 #g§¥ 5- 7 0 7 3 3f, 5-258859 #, 4M¥ 6-215 

8 7 4#^&C|M^3*lT^5fcCD£#tf5£h#T*£So 
[0 0 8 2] 

AftWcte, hi)* (8-^;'j;7h) ¥x (8-=*- 

;y;7b) v^i/^A, tf* {^y-j (f } - 8-^p;y;7b) m&k tr 
* (2-^f;i/-8-^;'j; 7 h) A^-^i/ k, m;x (8-^y 

y;7h) >f>^?A, h;* (5-^f;i/-8-^;y;7h) y;i^ 

, 8-dryUy^hU^^A, h'J^ (5-^DD-8-dr;'j;7h) if V V 

A, ifx (5-^nn-8-^;u;7h) #;w>?A, 5, 7-s;^n;i/-8 
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y;7h) y;i^ -»7A, 4<y [mi& (id -trx (8 -n Fn^i/- 5 

[0 0 8 3] 

ZL^Aggflt-e&oT^J: <, ^©<fc ? ITU tfx (2-;*^;i/-8- 

(7i;5h) t^-^miii) , tr* (2 8 -3f 
;y;5b) (^i/h-^i/y^h) 7;i^-?a(iii) , t?* (2-*^;i/- 
8-*;'j;5h) (^^-^i/!/7h) -^a(iii) „ tfx (2-^5=- 
;i/-8-^; y;7b) (a^-^ u^/^ h) t;i/^--7A(iii) , tr* (2- 
8 -*cj y y 5 h) (>r;i/ h-7i^;b7 3iy ^ h) r;b^-^A(in 
) , i^x (2 8 -3py y y 9 h) U^-7n;i/7i;7h) r;i/ 

-^a(iii) , (2 8 y u y^ h) (2, 3 
-^f^7i;7b) r;i/^ -^a(iii) > ifx (2 8 y y y 
=y b) (2, 6 -v*=f-)\j-y *.J 5 h) r;i/^-^A(in) , tfx (2-^^-;i/ 
-8-^;y;7h) (3, 4->>^f;b7i;7h) yji$-V&(ui) > tr 
7 (2-^fji/-8-Jf;'j;5h) (3, 5-i?^fji/7i;7b) 7;^- 
^A(ni) , if* (2 8 -*y y y ^ h) (3, 
;i/7x; 7 h) r;i/^-^A(iii) , trx (2-^f;b-8-^;u;7h) ( 
2, 6-j;7i-;i/7i;7h) r;i/^ — ^A(iii) , brx ( 2 -y 8 - 
*;'j;7h) (2, 4, 6-sij7x^;i/7x7 7K) r;i/^--7A(in) , 
trx (2 8 -3py y y 9 h) (2, 3, 6 - h y ^f;i/7i; ^ h) 
-^a(iii) , tfx (2-^f;i/-8-^;y;7h) (2, 3, 5, 6 
-fb7^f;i/7x;7h) t^-^aciii) , bfx (2 -y^;b- 8 -*y 
yy^h) (i-t7h7M «7A(in) , tr^ (2 -y^;b- 8 

yyy^h) (2-t7h 7 h) <7A(iii) , trx (2, a-v^^-)v 

-8-^;y;5h) (t^h-7xi;i/7i; 9 h) tfMin) , 

* (2, 4 8 -dpy y y ^ h) (^7-7x-ji/7x;7h) 



2 8 
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^-^A(III) , ¥^ (2, 4-^f^-8-^;'j;7h) (**-y*- 

;i/7i;5b) r;i/^-^A(in) , tf* (2, 4-i;^f;b-8-^;'j;7 

h) (3, 5-y^f^7x;7h) y;i/^-?A(III) , tf* (2, 4-£?* 

f;i/-8-^;y;7h) (3, 5 - ^-tert-y^;i/7xy ^ h) r;i/^ -«7 
A(III) , tfx (2 -*^;b-4 8 -dpy; h) 
^ h) y;i/' -^A(in) , tfx (2-^^;i/-4 h^pi/-8-dr;u;7 
h) (A°7-7x-Jb7x;7 h) — ? A(III) , tr* (2-*^;i/-5 

-*/7j - 8 -^py y y ^ h) b — v b) r;i/^ -^a(iii) , 
x (2 - 6-h'j ^;i/^-D^^-;i/- 8-*; V j 5b) (2-^-yb^ 

h) t;i/^-^a(iii) 

[0 0 8 4] 

zL(Dtef)\ \Z7s (2-^f;i/-8-Jp;'j;7h) r;i/^-^^(in) - h- 
t^py-trx (2-^f;i/-8-^;'j;7h) A(III) , ¥x (2 

, 4-j;^f;i/-8-^;';77h) t;i/^ -?a(iii) - h-**v -\^t. ( 
2, 4 8 -*rj y y ^ h) y;i^ - «7 A(iii) , t^x (4-x^;i/ 
-2-^f;v-8-^;'j;7h) r;i^ — ? a(iii) _ ^ _^-^ y ( 4 
-x^;i/- 2 8 -4r7 y j =y b) t;v^-^a(iii) . (2-* 
5^;i/-4 h^ri/^r^ y y ^ h) 7;i>^-«7A(iii) - n -nr^v-^-x (2 

-*^;i/-4 b*ri/*J 'J 7 9 h) 7;i/^-?A(III)\ tf:* (5-J/7; 

-2-^f;i/-8-^;'j; 7 h) y;i^ —t> a(iii) -/* -sr^y-tr* (5 
-i/7;-2-^f;i/-8-^;u;7h) r;i/^ -^a(iii) , tf* (2-* 
f;i/-5-h'j7;i/tn^f;b-8-^;'j;7h) y;i^-?A(in) - A - 
tf^y-tf;* (2-^f;b-5-bU7MD^f;v-8-^;'j;7h) r;i/ 

*-«7A(III) ^t^ott)iV\ 
[0 0 8 5] 

h4&5R£ ltii> #I¥6 - 1 1 0 5 6 9#icta«©:7:i:x;i< 

t> b^^ymm^mm^e - 11445 6#fcfa*©^ h^ry -yi/x^-y 

-[0 0 8 6] 
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[0 0 8 7] 
[0 0 8 8] 

i:^ttSi:i:t;{c, IMS BUS fro, SS^D^tt&i^S-es^fctf 

[0 0 8 9] 

Jc M v ^ *i 5 * - Al&j&ttf <fc Att&tt<ffc^& tt, 
[0 0 9 0] 

[0 0 9 1] 

7;i^-?A (AU3) S:fl|V^ii:*W* UV>. _tiBtf> 7xijb7> 

3 0 miE# 2001-3109819 
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[0 0 9 2] 

mt&m&wm&tiK 1/99-99/1, s&jcki 0/9 o~g 0/1 0, 

#IC«2 0/80-80/2 0igS£&£ J:e>(C-r£3£:7W£ LV>„ 
[0 0 9 3] 

~6 0n«i, #IC«5~5 Onm^f L^. 
[0 0 9 4] 

[0 0 9 5] 

^-;i/^A^MlClj:, Mx.«> #H§HH6 3 - 2 9 5 6 9 5 -i^fg, # 
F^¥2- 1 9 1 6 9 4#^#, #M^3 - 7 9 2 #£:$g, *f#M¥ 5 - 2 3 4 6 8 
1 *4*«, *f W¥ 5-239455 5-299 1 74 # 

il¥7- 1 2 6 2 2 5 7 - 1 2 6 2 2 6 #^$g, #|U§¥ 8-10 

0 17 2#^fg, EP0650955A 1 ^{CfE^£ tlT V>ft#«*«fl:-&<»S: 

^7^^^L>'J7x-;i/i?r^:TPD) , filHt7 5>, fcK^V 
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[0 0 9 6] 

* - Ammm & * - ;^A1 £ * - ;i/«ti3|j| fcic^tttSUit-s \t. 
z<D£.g. ±mm (ito^) Mfr^J*yittfTyisv)V(D/bi±^ik& 

*2mu±miz>£g : bmffix*%>2> a z\(D^o^mmmn-t^z\£\z^.^x. m 

[0 0 9 7] 

h) r;i/^-^7A (Al q 3) ^©8-^^ U 7 -;i/fcbVN 

^jynmtk. -vnumy )^\yymmi^m^m^^z\h^x^^ 0 m^&A 
^ mm iz mm^ iz&ti&j:^. 

[0 0 9 8] 

m^&Ammmzm^&Am tm+mmm tizftvxmm •tzm&iz^ m^- 
^Am^mm<Dit^m<D^^^^^L^m^^^mmLxm^^z\t^v^ 

tfftz tv^ 0 zwzotemMM^^xitm^&AWimmz 2msA±mttz>£% 
&mmx$>2> e 
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8 7^4 9^-£/\ 6 9^^7 £i:t>*8 6^8 9 /<- S?lCfB*3 *l 

^<i:%;iacDm) , 6^K5:^^#i^o mmftt. UT&Mx-tfPPV (^'J;t77i- 
l/>lfXl/>) , Ro-PPV, CN-PPV, MEH-PPV, DMOS-PPV^©^ U 7 jlX 1/ > 
tf~ly>ff##, PAT, PCHMT, POPT, PTOPT, PDCHT, PCHT, POPT^©*f U 7 
x^fl^ft, PPP (yK'jA°7 7x-l/» , RO-PPP, FP-PPP, PDAF^OjKU 7*9. 
7iZl/>||ft, PMPS, PPS, PMrPrS, PNPS, PBPS^CD/J< U PAP 
A, PDPA^(Z)7KUT-fe^V>^^#;, PdPhQx, PQx, PVK, PPD^(Z)-?-(Z)f£g§2g£tt, 
^>-SV^i-?-tl^fCPerylene (KV Uy) , Qd-1, Coumarine6 (^Y'J>6) , Qd 
-3, Qd-2, DCMK BCzVBi, Rubrene, TPP, DCM2, Coumarin540 (^TU>5 4 0 
) , Rhodamine6G (D — #*^>6G) , Quinacridone U K>) , Sq, Pya 

zoline (fc?T*/U>) , Decacyclene (ir^ Uy) , Phenoxazone (7i/if 

[0 0 9 9] 

«r3H£ «flg if £ J§ vx £ - £ tf T- % s o 
[0 10 0] 

$ai»*fett^I»tt5ii:ti"e§s. epflnmffitt, its, 5~ 
2 0Vgli:$ti5 o 

[0101] 

V V 7 M IZ l*m 7 * n i/ 7 — y (CuPc) , m - MTDATAlCft^ $ *l £ * # - 

o ttca hV7*-JlT$ymmmz)lJ xm%ftP8Z-&T i 5¥j])li]?-*y%: 
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— U > (PAn i ) , >K y f 1 * 7 x > (PEDOT) 3? sK U T - £ ffl 5 £ t tfT* £ 
[0 10 2] 

* >f , y ^ > l < izmmmumm^-iz & h ? > # ■*» l < i* h ^ > 

[0 10 3] 

y^yFmmiZlZ. Al, (X Ta, Ru, WSifc.if#fl§V*£>;tx£ 0 3*1 £ A' y # 
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